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[57] ABSTRACT 
A display screen assembly comprises a glass plate hav 
ing ?rst and second sides and ?rst and second ?exible 
gaskets. The ?rst gasket is adapted to be disposed along 
an outer periphery of the ?rst side of the glass plate. 
The second gasket is adapted to be disposed along an 
outer periphery of the second side of the glass plate. 
First and second support elements are provided. Each 
of the support elements has at least a portion thereof 
adapted to abut against the ?rst and second gaskets 
respectively. A rigid block of adjustable thickness is 
adapted to be positioned between the ?rst and second 
support elements. A clamping means clamps the ?rst 
and second support elements together so as to compress 
the rigid block therebetween and to compress the gas 
kets against the glass plate. The block of adjustable 
thickness is operable to determine the extent to which 
the gaskets are compressed. 

18 Claims, 1 Drawing Sheet 
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DEVICE FOR FIXING A PLATE GLASS ON A 
SUPPORT SUBJECTED TO VIBRATION IN 
PARTICULAR A DISPLAY SCREEN FOR AN 

AIRCRAFT INSTRUMENT PANEL 

The present invention relates to a device that uses 
mechanical clamping means for ?xing a plate glass be 
tween two rigid support elements that form frames. The 
invention also relates to such devices which are de 
signed in particular for environments subject to high 
levels of vibration. 
The invention is particularly applicable in implement 

ing ?at LCD/LED type screens used in displays 
mounted on the instrument panel of civil or military 
aircraft. 

Naturally, the ?eld of the invention can be extended 
to the lenses of optical assemblies, or to portholes, wind 
screens and the like. 

BACKGROUND OF THE INVENTION 

In such applications for special environments, a plate 
glass is presently ?xed by adhesive or by being pressed 
between two mechanical holding parts that form 
frames. ' 

The major drawback encountered in such methods of 
assembly is that it is not possible to control the resonant 
frequencies of vibrations in the plate glass. Rather, the 
vibration of the plate glass is directly in?uenced by the 
resonant frequencies of the materials used in the assem 
bly, and more particularly the materials of the support 
elements and the ?xing means which are both rigid. 
There is thus a danger that the frequencies of the 

plate glass may correspond to the frequencies of some 
other mechanical component of the ?xing assembly 
which can give rise to coupling and to runaway vibra 
tion thereof. This can lead to the breaking of the plate 
glass. 

Naturally, in making the invention, steps were ini 
tially taken to interpose a ?exible gasket in the rabbet of 
the rigid frame-forming support elements, i.e. between 
the rabbet and the outer margin of the plate glass, and to 
do so on both sides. 

Vibration tests show that although ?exible gaskets 
perform well in damping vibration and in absorbing 
differential expansion between the glass and its support, 
they are often inadequate for governing the frequencies 
of vibrations that take place in the plate glass since it is 
not possible to control the clamping means acting on the 
gaskets. As a result the gaskets randomly compressed to 
a greater or lesser extent. 

In order to solve this second problem, the invention 
proposes not only to decouple the resonant frequencies. 
of the plate glass from those of the other mechanical 
parts, but also to appropriately select the frequencies of 
the plate glass by controlling the clamping thereof. 
Such clamping is controlled without special precautions 
having to be taken by the assembly operator. The pres 
ent invention also protects the plate glass from breakage 
in the event that too much torque is applied to the 
clamping means during assembly. 

SUMMARY OF THE INVENTION ' 

To this end, the invention provides a ?xing device 
that uses mechanical clamping means for ?xing a plate 
glass, made of glass material, between two rigid support 
elements forming frames. The invention is designed in 
particular for environments subject to high levels of 
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2 
vibration, wherein the plate glass is pressed between the 
two support elements by two peripheral ?exible gaskets 
respectively disposed between the inside faces of the 
support elements and the adjacent faces of the glass. 
The compression of the gaskets is controlled by inter 
posing at least one rigid block, of adjustable thickness 
between the support elements. The elements come into 
abutment against the block when nominal torque is 
applied to the mechanical clamping means. The clamp 
ing means, thereby, selectively the ?exible gaskets in 
such a manner so as to adjust the resonant frequency of 
vibration of the plate glass without interference from 
the resonant frequencies of vibration of the other me 
chanical parts. 

In a preferred embodiment, the rigid block of adjust 
able thickness includes a laminated assembly of sheets, 
of a predetermined thickness, that can be split apart. 

BRIEF DESCRIPTION OF THE DRAWING 

An embodiment of the invention is described by way 
of example with reference to the accompanying draw 
ings, in which: 
FIG. 1 is an exploded perspective view of a glass 

?xing device of the invention; and 
FIG. 2 is a section view along line II--II of FIG. 1, 

after the elements have been assembled. 

DETAILED DESCRIPTION 

By way of example, the ?gures show a ?xing device 
1 for an LCD type ?at screen 2 speci?cally adapted for 
displays mounted on the instrument panel of civil or 
military aircraft. 
The ?xing device comprises a load-bearing structure 

of aluminum including a rigid support element 3 of 
rectangular shape on which a plate glass 2 (or sheet of 
glass), of identical peripheral shape but of smaller di 
mensions is placed via a ?rst ?exible peripheral gasket 5 
placed in a rabbet 7 of the support element 3 between a 
peripheral zone of the face 20 of the plate glass 2 and an 
inside face 3a of the support element 3 constituting a 
portion of the rabbet 7. 

In a logical assembly order, a rigid block 8 of adjust 
able thickness is then placed on an inside face 3b of the 
element 3 close to its outer margin. 
A second ?exible peripheral gasket 6, identical to the 

?rst gasket 5, is placed on a peripheral zone of the face 
2b of the plate glass 2. Gasket 6 is received in a rabbet 
9 of a second rigid support element 4 made of steel. 
Support element 4 forms a frame and overlies both the 
gasket 6, via an inside face 40 constituting a portion of 
its rabbet 9, and the rigid block 8 by means of its inside 
face 417 situated close to its outer margin and facing the 
inside face 3b of the other element 3. 
With the component parts of the device 1 thus put 

temporarily into place, mechanical clamping means for 
the assembly are put into operation. 
The mechanical clamping means include screws 10 

having heads 100 that bear against a peripheral outside 
face 4c of the frame-forming element 4. Screws 10 have 
shanks 10b passing through the face 40 and through 
holes 11 that pass through the elements 3 and 4 and 
through the block 8. 
The screws 10 are then tightened in succession by 

screwing their threaded ends 10c into corresponding 
threaded portions formed in the periphery of the sup 
port element 3 at holes 11 therethrough. 
According to the invention, this tightening is per 

formed without taking special precautions and by ap 
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plying a nominal torque to the screws 10. The support 
elements 3 and 4 are thereby into abutment against the 
rigid block 8, such that the displacement of the support 
elements and consequently the compression of the gas 
kets 5 and 6 is controlled by the thickness of the rigid 
block 8. The thickness of rigid block 8 is determined by 
the number of layers of laminations 80 that are stacked 
on one another. The rigid block 8 can be split apart by 
separating the laminations to obtain the thickness of 
rigid block 8 as is required, depending on the circum 
stances. 
These laminations 8a constituting the splittable block 

8 are of predetermined thickness, preferably 0.5 tenths 
of a millimeter. 
The laminations are secured to one another by a 

slightly adhesive substance suitable for allowing them 
to be split apart and to be repositioned. 
They may also be obtained using steel or copper foil. 
In the present embodiment, the splittable block 8 has 

a frame whose shape and size are substantially identical 
to the outlines of the support elements 3 and 4 and 
which is obtained by being cut out from a blank of 
laminated sheets. 

Nevertheless, the spacing derived from and given by 
the adjustable thickness of the splittable block 8 could 
alternatively be obtained by a plurality of spaced-apart 
spacers (not shown) disposed between the support ele 
ments 3 and 4, around their outer margins 3b and 4b, at 
the positions of the mechanical clamping means, and in 
particular at the positions of the screws 10 that pass 
through them. Applying the principle of the invention, 
such spacers would likewise be obtained by being cut 
out from a blank of laminated sheets. 

It will easily be understood that the thickness of the 
splittable block 8 can be controlled in this way, thereby 
making it possible to control the extent to which the 
?exible gaskets 5 and 6 are compressed. Thus, it be 
comes possible to adjust the resonant frequency of vi 
bration of the plate glass without interference with the 
resonant frequencies of the other mechanical parts, such 
as the support elements 3 and 4. 

In the present case, the original thickness of the split 
table block 8 is 1.6 mm, and slices of thickness 0.05 mm 
can be split off therefrom. 

Vibration tests have been performed with various 
thicknesses of block after splitting. 
The following table shows how the resonant fre 

quency of the glass screen 2 varies as a function of block 
thickness. 

Thickness Frequency 

1.2 mm 583 Hz 
1.3 mm 525 Hz 
1.4 mm 510 Hz 
1.5 mm 453 Hz 

This device fully guarantees that the mechanical 
characteristics of the screen 2 are reproducible in mass 
production. The manufacturing tolerances of the vari 
ous parts are taken up by the blocks 8 of adjustable 
thickness, thereby guaranteeing an identical frequency 
response for each screen 2. 
What is claimed is: 
1. A display screen assembly comprising: 
a glass plate having ?rst and second sides; 
?rst and second ?exible gaskets disposed respectively 
on said ?rst and second sides of the glass plate; 
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4 
?rst and second support elements each having at least 

a portion thereof adapted to abut against said ?rst 
and second gaskets respectively; 

a rigidblock of adjustable thickness adapted to be 
positioned between said ?rst and second support 
elements; and 

clamping means for clamping said ?rst and second 
support elements together so as to compress said 
rigid block therebetween and to compress said 
gaskets against said glass plate, said rigid block 
having its thickness adjustable to determine the 
extent to which said gaskets are compressed against 
said glass plate in order to adjust the resonant fre~ 
quency of the glass plate without effecting the 
resonant frequency of the support elements. 

2. An assembly according to claim 1, wherein the 
rigid block of adjustable thickness comprises a lami 
nated assembly of sheets having a predetermined thick 
ness, said laminated assembly of sheets capable of being 
split apart. 

3. An assembly according to claim 2, wherein the 
sheets comprising the laminated assembly are secured to 
one another by an adhesive substance. 

4. An assembly according to claim 2, wherein the 
rigid block is of a shape and size substantially identical 
to that of a peripheral portion of the support elements. 

5. An assembly according to claim 4, wherein said 
clamping means comprising screws, the rigid block 
being provided with through holes for receiving said 
screws. ‘ 

6. A device according to claim 5, wherein said screws 
each comprise a head for bearing against one of said 
support elements. 

7. A device according to claim 5 wherein said screws 
each comprise a shark for passing through a respective 
one of said holes. 

8. An assembly according to claim 2, wherein the 
laminated assembly comprises a stack of copper lamina 
tions. 

9. An assembly according to claim 8, wherein the 
thickness of each of the laminations is 0.5 tenths of a 
millimeter. 

10. An assembly according to claim 2, wherein the 
laminated assembly comprises a stack of steel lamina 
tions. 

11. An assembly according to claim 1, wherein the 
rigid block comprises a plurality of spacers cut out from 
a blank of laminated sheets. 

12. A display screen assembly comprising: 
a glass plate having first and second sides; 
?rst and second ?exible gaskets, said first gasket 

adapted to be disposed along an outer periphery of 
the ?rst side of said glass plate, said second gasket 
adapted to be disposed along an outer periphery of 
the second side of said glass plate; 

?rst and second support elements each having at least 
a portion thereof adapted to abut against said ?rst 
and second gaskets respectively; 

a block of a predetermined number of laminated 
sheets being positioned between said ?rst and sec 
ond support elements; and 

means for clamping said ?rst and second support 
elements together so as to compress said laminated 
sheets therebetween and to compress the gaskets 
against the glass plate with a predetermined force, 
said predetermined force being determined by the 
predetermined number of laminated sheets within 
said block. 
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13. An assembly according to ‘claim 12, wherein said 
laminated sheets are secured to one another by an adhe 
sive. 

14. An assembly according to claim 12, wherein the 
block of said predetermined number of sheets has a size 
and shape substantially similar to that of a peripheral 
portion of the support elements. 

15. An assembly according to claim 12, wherein said 
clamping means comprises screws, the block of said 
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predetermined number of laminated sheets being pro 
vided with through holes for receiving said screws. 

16. An assembly according to claim 12, wherein said 
laminated sheets comprise a copper material. 

17. An assembly according to claim 12, wherein said 
laminated sheets comprise a steel material. 

18. An assembly according to claim 12, wherein each 
of said laminated sheets has a thickness of about 0.05 
millimeters. 
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